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Introduction
Women today are in many countries at least as likely as men to pursue higher education and to participate in the labor market. Yet, the wage gap and the segregation in the labor market persist. One possible cause of gender differences in labor market outcomes is that men and women differ in terms of economic preferences. In economic studies, men are typically found to be less altruistic and more risk taking than women, as well as more competitive (see, e.g., Eckel and Grossman 2008a , 2008b , Croson and Gneezy 2009 , Bertrand 2010 , Engel 2010 .
There is some evidence suggesting that gender differences in social preferences, risk preferences and competitiveness may contribute to explaining the gender gap in labor market outcomes (see e.g. Bertrand 2010 for further discussion). For example, Fortin (2008) finds that four different non-cognitive traits among young employees, including a suggested measure of competitiveness and a suggested measure of altruism, can explain some of the gender gap in wages. Individuals that display more competitiveness and less altruism seem to earn more. Some previous studies illustrate the connection between risk preferences and the labor market. Manning and Swaffield (2008) explain some of the gender gap in earnings with a set of psychological factors, including attitudes toward risk and competition. 1 Bonin et al. (2007) find that individuals who self-report that they are less willing to take risks also work in occupations with more stable earnings, which tend to pay less on average due to compensating wage differentials. Though quantitatively small, a related effect is found in Manning and Saidi (2010) who find that there are fewer women in occupations and establishments that use variable pay instead of fixed pay contracts in Britain. 2 Flory et al. (2010) test the relationship between labor market choices and competitiveness directly in a large scale, randomized field experiment. They find that women are less likely than men to choose to apply to jobs with competitive compensation regimes.
In this paper we explore the gender gap in preferences among adolescents. Little is known about the development of the gender gap in economic preferences, and to what extent adolescents exhibit the same type of gender differences in preferences as adults do. If gender differences in preferences can explain part of the gender gap in labor market outcomes, it is relevant to also assess gender differences before individuals enter the labor market. Many important decisions that have implications for labor market outcomes, such as education choices, are taken during adolescence. For this reason we set out to study gender differences in economic preferences among individuals aged 16-18 years in Sweden. We focus on preferences for altruism and risk, as well as competition.
A recent meta-analysis of dictator game giving among adults finds that women are more altruistic than men (Engel 2010) . There are by now a number of studies on gender differences in altruism among children and adolescents. As with the adult literature, some of these studies find that girls are more altruistic (Harbaugh et al. 2003 , Gummerum et al. 2010 whereas other studies find no gender gap (Benenson et al. 2007, Blake and Rand 2010) and one recent study finds that girls are less altruistic (Fehr et al. 2011). 3 Moreover, when it comes to social preferences, adolescent girls are generally found to be more inequality averse and boys more efficiency concerned (Almås et al. 2010 , Fehr et al. 2011 In order to study altruism among adolescents, we have subjects play a dictator game where the recipient is a charity.
We also explore the gender gap in risk preferences. Among adults, women are typically found to be less risk taking than men. Previous literature on children finds either no gender gap (Harbaugh et al. 2002) , or that boys are more risk taking than girls (Borghans et al. 2009 . 5 However, context or sample selection also seems to influence the gender gap in risk taking. Booth and Nolen (2009b) look at single sex and mixed schools and find that in this sample of children around 15 years old, boys are more risk taking than girls in mixed schools but that there is no gender gap when comparing boys to girls from single sex schools. Girls are also more risk taking when assigned to all-girl groups than when assigned to mixed groups. When it comes to measuring risk preferences in our study, we use two measures. The main measure consists of six choices where individuals choose between a lottery in the form of a coin flip that gives SEK 100 or 0 with equal probability and a safe option where the certain monetary amount increases successively in (from SEK 20 to 75). 6 We also use a survey question where individuals are asked to selfreport their general risk taking propensity. This measure has been shown to correlate with both risk taking in an incentivized experiment and with gender (Dohmen et al. 2011) .
Competitiveness is typically measured as either the change in performance in a competitive setting compared to a non-competitive setting, or as a preference for competition, such as selfselecting into a tournament instead of a piece-rate payment scheme. Previous studies have found that if there is a gender gap in any of these measures, men and boys are more competitive (Gneezy et al. 2003 , Gneezy and Rustichini 2004a , Datta Gupta et al. 2005 , Niederle and Vesterlund 2007 . However, the gender gap can be influenced by both the task performed and the sample in which competitiveness is studied.
For example, Gneezy and Rustichini (2004b) , Grosse and Riener (2010) , Günther et al. (2010) and Shurchkov (forthcoming) find that the gap in competitiveness varies or can even be reversed depending on the task performed and the time constraint, whereas Wozniak et al.
(2010) find no effect of tasks. Yet other studies find that the existence of a gender gap in competitiveness varies with the sample studied (Booth and Nolen 2009a , Andersen et al. 2010 , Zhang 2010 . For example, Gneezy and Rustichini (2004a) find that boys but not girls are competitive when it comes to performance change in running, whereas Dreber et al. (2009) and Cárdenas et al. (forthcoming) find no gender gap with this measure in the same task. In this paper we explore the role of both performance change and self-selection into a competitive setting, in two different tasks: math and word search.
We find that adolescent girls are more altruistic and less risk taking than adolescent boys. We find no gender difference in performance change under a competitive setting in comparison to a non-competitive setting, in either math or word search. Boys and girls are equally likely to choose to compete in word search, but boys are significantly more likely to choose to compete in math. However, the gender gap in choosing to compete in math diminishes and is no longer significant when controlling for relative performance beliefs. This indicates that among adolescents, the gender gap in competitiveness is not always present, and when it is, it may largely be due to other factors than a gender gap in preferences for competition per se. We study adolescents in Sweden, a country which typically scores high on indexes of gender equality, thus to what extent our findings are generalizable to other countries remains to be explored.
The outline for our paper is the following. We present the experimental setup in section 2, and move on to our results in section 3. We finish by a discussion in section 4.
Experimental setup
The study was conducted in 9 school classes in five high schools in the Stockholm area during the fall of 2009. We contacted all schools in the cities of Stockholm, Uppsala and Västerås.
Though we may have some selection regarding which schools that decided to participate, participation at the student level was compulsory. 7 The school classes include a mix of different specializations. 8 A total of 216 adolescents in grades 10-12 participated in the study. 9 50% of the participants are female.
The experiment consisted of three parts conducted in the classroom, measuring competitiveness, altruism and risk preferences. The subjects first competed in math and word search, then participated in a dictator game and finally participated in a risk task. They were informed that each of the three parts consisted of a chance to earn money. One of the three parts would be randomly selected for payment, and the amount of money they could earn depended on the outcome of the choices they made in this part. After completing all parts the subjects were given a survey with additional questions.
The competition in the classroom consisted of two tasks, math exercises and word search, and each task consisted of three stages. The order of math and word search was randomly chosen between classes. The subjects did not get any feedback about their performance in any stage.
In the first stage, a piece-rate scheme, the subjects were told that they had two minutes to solve as many exercises as possible, for which they would be given SEK 3 each. In the second stage, a tournament, the subjects were again told that they would get two minutes to solve exercises, but that they now would be randomly paired with three other individuals in the class who solved the same type of task, and that if they solved more or the same amount of exercises as these other individuals, they would get SEK 12 per exercise, whereas if they solved fewer exercises they would get SEK 0. In the third stage, the subjects were told that they were to solve exercises for another two minutes, and that they now could choose whether they wanted to be given points according to the piece-rate scheme or the tournament (where they would again compete against three random other individuals in their class). Our measure of reaction to competition is the absolute change in performance between the first and second 7 The result for the gender gaps reported does not differ between schools, tested in a regression frame work. 8 The Swedish high school is optional and the students can choose programs with different specializations. Specialization does not seem to explain our results when controlled for in a regression frame work. 9 Grade 10-12 represents the Swedish "gymnasium". Among the participants, 56 attended the 10 th grade, 95 the 11 th and 50 the 12 th . 15 students attended a mixed class with students from grade 10 and 11. For these students we have no information about which grade they actually attended at the moment of the study. stages. The choice in the third stage gives us a measure of competitiveness as a preference for competition. After the competitiveness task was over, we asked the subjects to guess where in the performance distribution of their class they believed themselves to be, for both the piecerate scheme and the forced competition. This allows us to measure performance beliefs, or over-/under-confidence.
Next the subjects took part in a dictator game, where they were asked to distribute 50 SEK between themselves and a well known charity organization. 10 They were informed that if this part was selected for payment the money they gave to the charity would be sent by us to the charity at the end of the study. The amount that the subjects give to the charity is our measure of altruistic behavior.
The last part was a risk task consisting of six choices where the subjects could choose between a lottery in the form of a coin flip that gives SEK 100 or 0 with equal probability and a safe option where the certain amount increases successively in points (from SEK 20 to 75).
Our first measure of risk preferences relies on the unique switching point where the individual switches from preferring the lottery to preferring the safe option. This measure excludes inconsistent subjects, i.e. subjects with multiple switching points. 11 To further analyze risk preferences we include a survey question where the subjects are asked to self-report their general risk taking propensity on a scale from 0 to 10, where 10 is "very risk taking" and 0 is "not risk taking at all". This second measure of risk preferences is not incentivized.
After the three parts of the study were conducted, a survey was included in order to measure beliefs concerning the different tasks, as well as demographics. 12 In the end, one part was randomly selected for payment and the money was handed out in cash to the subjects.
To summarize; we analyze competitiveness as performance change in math and word search, and as choosing to compete or not in math and word search; altruistic behavior via a dictator game; and risk preferences through incentivized choices over lotteries and safe options as well as self-reported risk taking. We further look at additional measures such as relative performance beliefs. 10 The name of the charity organization was the Swedish section of "Save the children". 11 14 of our subjects are inconsistent. We therefore also analyze risk taking as the number of times a person chooses the risky option compared to the safe, in order to have a measure that includes the inconsistent subjects. Using this measure of risk preferences in our analysis does not change our results. There is no gender difference in the proportions of inconsistent subjects (p=0.1017). 12 We collected a variety of demographic variables, but age is the only demographic variable used in this paper. The sample of this study is too small to use all demographics in the analysis of the present paper. We nevertheless chose to include these in the questionnaire for the purpose of future research studies.
Results
This section consists of three parts, where we test whether there is a gender gap in altruism, risk and competitiveness. All tests of the means throughout the paper are analyzed using the non-parametric Mann-Whitney test and a two-sided t-test. Only the p-values for the Mann-Whitney tests are displayed. 13 We start by studying gender differences in altruism, followed by an analysis of risk preferences. We then explore competitiveness in the two tasks using the two measures of competitiveness. When exploring competitive preferences we control for risk preferences and relative performance beliefs.
Altruism
Girls are significantly more altruistic than boys in our sample of adolescents (p=0.0137). Girls give on average SEK 29 and boys SEK 23 out of SEK 50 to the charity organization that is the recipient in our dictator game (see table 1). 14 
Risk preferences
In this section we explore the gender gap in risk preferences measured from incentivized lotteries and self-reported non-incentivized risk taking. Analyzing the incentivized risk task we corroborate most previous findings that boys are more risk taking than girls. The average certainty equivalent to the lottery with equal probabilities of winning 100 and 0 is 45.2 for boys. For girls the certainty equivalent is significantly lower, 37.1 (p=0.002). 15 Our second 13 We present the Mann-Whitney test since none of our variables are normally distributed when using a skewness and kurtosis test. When there is a difference between the tests in terms of significance we also report the p-values for the t-test. We have also compared whether the distributions for each reported variable differ between boys and girls using a Kolmogorov-Smirnov test. The results are similar to those reported for mean values. 14 In a regression analysis, the coefficient on gender is not influenced by the inclusion of the additional control variables age and grades. The regression analysis is based on parametric assumptions that may not be fulfilled. A correlation analysis between all the behaviors we examine also shows that altruism is positively related to risk taking in the incentivized risk task (p<0.001), but not in the self-reported question. We also find no correlation between altruism and competitive choices (p=0.255 for math and p=0.479 for word). 15 The result is qualitatively similar when analyzing the number of risky choices instead of the switching point in order to include inconsistent individuals (those that switch back and forth between the lottery and the safe points). Girls are still less risk taking compared to boys (p=0.0066). measure of risk taking, self-reported risk propensity, supports this pattern. 16 On a scale from 0 to 10, where 0 is not risk taking at all and 10 is very risk taking, boys rated their average risk propensity to 6.15, whereas girls averaged on 5.59 (p=0.026). 17 
Competitiveness
In this section we explore competitiveness as measured by absolute performance change and as the choice whether to compete or not. All participants took part in both the math and the word search exercises. 18 We also include an analysis where we control for relative performance beliefs. Table 3 compares the performance between boys and girls in the first stage (a piece-rate scheme) and the second stage (a tournament). Studying performance in each stage separately, boys perform significantly better than girls in math in both stages, whereas there is no gender difference in performance in word search.
Performance and choice
When it comes to absolute performance change, our first measure of competitiveness, we find no increase in performance under the competitive compensation scheme for either gender. In contrast to most previous literature measuring performance change, neither boys nor girls react to the competitive environment by increasing their performance comparing the second and the first stage. As a robustness check, we also analyze the relative performance change. 19 This does not alter our results. Thus, there is no significant gender gap in competitiveness with this measure in either task. 16 There is no gender difference in the variance of incentivized risk taking (p=0.210) 17 Our two risk measures are significantly correlated (Spearman"s rho=0.2188, p=0.0018). 18 Randomly chosen, half of the classes performed the math task first and half performed the word task. A regression analysis suggests that the order of the tasks does not influence our results. 19 Relative performance change is defined as ((performance in stage 2performance in stage 1)/performance in stage 1). We also conduct a quantile regression on absolute performance change and find no gender gap in math or word search in any part of the performance distribution. When it comes to the choice of competing or not, we find a significant gender gap in math but not in word search although the point estimate goes in the same direction for both tasks (see table 4 ). 20 In math, 38 (36%) of the boys choose to compete compared to 18 (17%) of the girls (p=0.001). The corresponding numbers in the word task are 34 (33%) and 29 (28%) respectively (p=0.356). 21 The difference in gender gaps between the two tasks is mainly due to girls choosing differently across the two tasks: the share of girls choosing to compete in the word task is significantly larger than the share choosing to compete in the math task (p=0.050), whereas the proportion of boys competing is stable across the two tasks (p=0.701). 
Relative performance beliefs
Due to the gender gap in performance in the math task in each of the two stages, all or part of the observed gender gap may be due to subjects correctly anticipating their probability of winning the tournament should they choose to participate. We thus control for individual performance in the second stage in a regression analysis (see Table 6 below). When doing so, however, the gender coefficient remains significant.
Gender differences in competitive choices may also be due to gender differences in performance in stage 3, if participants correctly anticipate this. However, there is no significant difference in performance increase between boys and girls in either task (math: 20 One subject did not choose payment scheme for the third stage in math, and two did not perform in this stage. In the word task, two participants did not choose payment scheme. When possible, these individuals are included in the analysis. Including or excluding these participants has no effect on the results. 21 A sample size analysis indicates that 1978 observations would be needed to obtain a significant result for the performance change in running, jumping and dancing respectively. The basis for the power calculation is a significance level of 5% and a power of 80%.
p=0.450, word: p=0.749), nor is there a difference in performance increase dividing the sample based on their competitive choice.
Individual risk preferences as well as relative performance beliefs have previously been found to influence competitive choices (Niederle och Vesterlund 2007, Niederle and Yestrumskas 2008) . Girls in our sample who self-select into competition are significantly more risk taking than other girls in both math (p=0.0493) and the word task (p=0.0035). For boys, there is a significant difference in risk taking between those that compete and those that do not only in math (p=0.0089). However, exploring the self-reported risk measure, the only significant difference is when comparing boys choosing to compete or not in math (p=0.0056). Table 5 below report the number of correct guesses regarding relative performance, divided by task and gender. Relative to their performance, we find that girls are underconfident in terms of their performance beliefs (Math: p<0.001: Word: p<0.001), whereas there is some evidence that boys are underconfident in math but not word search (Math: p=0.0652: Word:
p=0.6593). 22 When we compare boys and girls, girls are significantly more underconfident in word search (p=0.0004), and there is some evidence that girls are more underconfident in math (p=0.0974). This is interesting given that most studies on college students find that both boys and girls are overconfident. 22 A t-test indicates that boys are significantly underconfident in math (p=0.0413). Our measure of over/underconfidence is the difference between relative performance beliefs and actual relative performance, both in terms of quartile in the performance distribution. When assigning individuals to a quartile for actual relative performance, we divide each separate class into four equal groups (roughly equal groups when the class size cannot be divided by four). In some cases several individuals performed equally across groups. Those individuals are given an expected quartile. For example, if four individuals perform similarly, and two needs to be assigned to the worst quartile and two to the second to worst quartile, these individuals all received the expected quartile 3.5. Conducting an OLS regression analysis 23 analyzing the gender gap in competitive choices we perform four regressions per task, stepwise including control variables as can be seen in table 6 (math) and 7 (word) below. 24 We analyze the full sample of individuals, however 45 participants (two classes) were not asked to state their performance beliefs regarding stage 2
performance. We thus also analyze a limited sample excluding these individuals and those for whom we don"t have all control variables. The results are very similar. In math, we find that controlling for actual performance diminishes the size of the observed gender gap with 27% in the restricted sample (comparing the coefficients in regression 1 and regression 2 in Table   6 ). When comparing regression 1 with regression 4 in the restricted sample, i.e. also adding controls for relative performance beliefs and risk preferences, we see that the gender difference in competitive choice in math is no longer significant. 
Summary of results
In sum, we find that among adolescents, girls give more in a dictator game where the recipient is a charity, and that boys are more risk taking than girls. We find no gender gap in performance change when our subjects are forced to compete. Boys and girls are equally likely to choose to compete in word search, but boys are significantly more likely to choose to compete in math. However, this gender difference diminishes and becomes insignificant when controlling for relative performance beliefs.
Discussion
The gender gap in preferences has recently been suggested as an explanation for the often observed gender differences in labor market outcomes. Studies on children and adults suggest that if there is any gender gap in economic preferences, it is the most robust for altruism, risk and competition; girls and women are, more altruistic, less risk taking and less competitive than boys and men. To what extent these findings are consistent across contexts, countries and age is something that is currently being investigated in a number of projects.
In this study we systematically explore the gender gap in these preferences among adolescents in Sweden. Relatively little is known about the development of the gender gap in economic preferences, and to what extent adolescents exhibit the same type of gender differences in preferences as adults do. For example, it is generally acknowledged that the teenage years are associated with increased risk seeking (Boyer 2006) . At the same time, many important decisions during this period have lifelong consequences, for example pertaining to education and professional choice. It is therefore interesting to study the development of economic preferences during this period. In this study, we find that adolescent girls are more altruistic and less risk taking than adolescent boys, corroborating the general findings on adults as well as some previous findings among adolescents. When it comes to competitiveness, we find no gender gap in performance change in either math or word search, comparing performance in a forced tournament to performance in a piece-rate scheme. We also find no gender gap in the choice whether to compete or not in word search. In math, boys are more likely to choose to compete than girls, a finding in line with other studies on children and adults (e.g. Niederle and Vesterlund 2007) . However, once we control for performance beliefs, this gap diminishes and becomes non-significant, indicating that a large part of the observed gender gap in our sample does not depend on a gender difference in preference for competition per se. Support for this is also given by studies on adults, which shows that the gender gap in competitiveness can be eliminated by performance feedback (Wozniak et al. 2010 ), repetition (Cotton et al. 2009) or in environments where uncertainty is minimized (Niederle and Yestrumskas 2008) . Why we find no gender gap in selection into word search competition is puzzling given that the gender gap in underconfidence was even stronger for word search than for math. This lends some support for the importance of tasks when studying competitiveness.
Our results, in relation to previous literature, thus suggest that the gender gap in risk taking, and perhaps also in altruism, emerges before adulthood. The results on competitiveness are less conclusive, and the potential development of this gender gap remains to be explored further. Moreover, we study adolescents in Sweden, a country that typically scores among the highest on gender equality indices. To what extent our results are generalizable to adolescents in other countries and settings is thus not clear. In sum, more research is needed in order to establish when and why gender differences in preferences arise, as well as their exact implications for the labor market. 
